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(wherein m is 1 or 2, n is 0 or 1, X is a methylene group, an oxygen atom, an 
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prepare a coating soln. This coating soln. is applied to a support such as 
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material. As a concrete example of the electron acceptive compd. 
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N -n-octanoylhydrazine. 
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PURPOSE: To obtain a reversible 
thermal recording material capable of 
forming and erasing an image in good 
contrast by providing a reversible 
thermal recording layer containing an 
electron donating dye precursor and a 
specific electron acceptive compd. on 
a support. 

CONSTITUTION: An electron 
acceptive compd. represented by 
formula (wherein m is 1 or 2, n is 0 or 
1 , X is a methylene group, an oxygen 
atom, an NH group or an NHNH 
group and R is an aliphatic 
hydrocarbon group) and generating a 
reversible hue change in a colorless 
or light-colored electron donating dye 
precursor under heating and the 
colorless or light-coored electron 
donating dye precursor are dissolved 
or dispersed in a solvent to prepare a 
coating soln. This coating soln. is 
applied to a support such as paper, a 
nonwoven fabric or a synthetic resin 
film and dried to form a reversible 
thermal recording layer to obtain a 
reversible thermal recording material. 
As a concrete example of the electron 
acceptive compd. represented by the 
aforementioned formula, there is N- 
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C"NH-(CH2)n-NH-C-"X— R 



[0 0 0 1] 
[0 0 0 2] 

0. m^y\^. m^>. u-^-^m-cmm-r^z.iiiz 20 
^n^t>©^> WAmA: 3-4 1 6 o^> 4#<2^sg4 5- 

1 4 0 3 9^^«^(Cli^$nTV^^o 

[0 0 0 3] -mzz.cD^oummu^mmu. -mm 

m\zmrr^hn^^m'^^^rz.^. '^^\zmmi^m^T 
:bm^\z\tmm^^m^<Dm^\zm%^r^\^fi^fs.f)^^ 
fzo z,(Drz^mmtmm»(^mmf3m^tix\^^^m'^\z 

[0 0 0 4] ifi^. :i(Dm^^m\zMmT^rz^mmm 

#^$nT:feD> WAt^> 4^18895 4 - 1 1 9 3 7 7# 
'jkm. ^MBSe 3-3 9 3 7 7-^^^, #MBS6 3-4 

118 6^^^T«> mmm:^iiz,(Dmmmt^^\z^m, 

[0 0 0 5] S7^. i^&^0H5 0-8 1 1 5 7^^^. ^ 
PHPS 50-10555 5^^^{CfB«$n;^c;5^tC43V^ 

x\t. m^-r^mmimmum^z^i^t^x^itT^^cDx 

[0 0 0 6] -^^IZ. ^mms 9- 1 2 0 4 9 2^^^ 

^ h X u i^xmrnrnzu^ ^h\z^K> mmmiimm • 
m^^Wi^mn-r^:^mmm'^nx^^^f)K ^.o^^ym so 



x\tmmm^mz^m^\zmmmt,}ftmmf)mmu±. m 
v^o i^T.ummmmz^^n^xj^^mi^x^y). 

[0 0 0 7] ^m^2-l 8 8 2 9 3^^^. # 

W¥2- 1 8 8 2 9 4^^Am. ®^^ra#WO9 0/ 
li 8 9 8#tcfi, a^ammLmmz^r)u^::iUkn 

mm^mm^mm'^nx\^>^o mm^mi^^. n-f^^ief 

tccfc r)m.^mz^^^^i^m^rz\tmm^m\z^^m^ 
i^mo^-yj^m^cmizm^-^^i:. ^^^im^^no^<o 
x$>^. i.^^iy:i<D:^mx\t. mtx.:^j\^:^-<Dmm<D^ 
x^± \z^^Kft- 1 m^K^- ^mr)m^^:it u-^-^m 
X. mK^Tf)^^^m'^xmm\zmzi^rz^. -i-^fs:^^ 
mmftm^ti-r. ^tz. m^fi^^^\zun^u^\ ^co 
rztb\z+^f3:mm<Da> h^Tsh f)m^nfs:^^. ^rz. 
mm^^<Dm^i^m\muxm^m\z^f^m'r^rz^. 
mmmz^^m(Dmm^mTr^mmf)mn^rif3i\^\ 

^LX. if*B8¥5 - 1 2 4 3 6 O^^^tCttJqf^lC^tO 

iB«$nT*5 0. m^^^mit^^Lvxmmu>mit 

^<D^'i^<Dy::^/—)Vit'k^1^m^^tlX^^^o L:^^ 

[0 0 0 8] cicoj;^tc, tefcost^-r^as^Tiii^n 
moymmrxmmmiz^&fsimm^um'^mt^'^m^^ 

[0 0 0 9] 

^ n > h ^ X h THj^^o)?^^ ■ m^^^^mx. B 

^xhmm^ \z^^f3imm^^n^mf3:'^Mi±^mm» 
^n^m^r^z.hx^^. 

[0 0 10] 
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[0 0 12] (^{blfp. mt^l^V^li2^. nl^O^ 

v^m^^To xti>t^w>g, mmw^^^ Nwm. n lo 

[0 0 13] Sfc, {b2T^^tl^{b^t?CD4'. ROO^ 
[0 0 14] 2^^?^ECfflt/^^, 

[0 0 15] ■AVC2^. n=-OT^§^b^i^tbT(i> 
N- (4 -t Hn:^v^>\/'f -N' -n-:^^^ 

-N' -n- H5^;^7y-r;i't H^>^>. N- (4-tH 

N- (4- 1 Hn:^i/^>V-f;W -N' -n 
-:t^^T':^7/^;HiK^>^>. N- (2, 4->?t:H 
n:^>-^>y-r;V) -N' ~n-^^^ )V\iY^^-J 

N- (2, 4->?t:Kn:^->^>v^'f;i/) -N' - 30 
n- K7^:^/'1';i't: H^i^>> N- (2, 4"->?t:Hn 

N" (2, 4 ->^t: HD4^>^-^>V'-f -N' 
-n-^^^fts )V}:iY'7-J>> N- (4-t:Hn 

;l/fcH'^>^>> N- (4 - 1: Fn=¥>^^>y^;W - 

(4 -t FD^>'^>y'1';0 -N' -n-T^h^T^v 

;vr^/:^;i/ip-;i^fc: H^>^>, n- (4-tHn^rv 

;i-bK^>?>. N- (2, 4-t:HD=^>'^>^/-f;i/) 
-N' -n":^/7^;l/T^y:^;V:E}^::i;Vt H^>^>. N 
- (2, 4->?t HD^^e^^>\/'l';l/) -n-F 

t'>';1'T^/;^;;V3}^— F^v^x N- (2, 4-e; 

F^>^>, N- (2, 4->?tFD=^v 
;i/tF^>^>. N- (4- 1 Fn:^5:/^>^/^;0 - 
{A-\iY-U^z^^>^/^)V) -N' -n- F5=>';l^:t 5^? 



=*^v;^;U3p-;Vt: F^v^X N- (4 - 1: Fn^^^i/O 

F^v>. N- (4-fc: Fn4^->^>\/^;i/) -N' - 

(2, 4-t: FD^i^^>l/'1';l/) -N' -n-:r^^ 
>il/:t=^'>:^;L'3Knjl/t: F^>?>, N- (2, 4->?tF 

a^zy^yV-^M -N' -n- F5^>';V:t^>':^;^2K 
z:;l/bF^>?>, N- (2, 4 - >7b Fn^>'^>v^-r 
;p) -N' -n--T'h^5^->;^^^->:^;P/K-;Vh F^ 
N- (2, 4-i^t:Fn=t^5>^>y^;i/) -N' 
-n-:ti7i?^5^>';V:t^v:^;U2K-;H:::F^>?>. N- 
(4-bFn:^v'v^>\/'f;W -N' -n--^^^)]^}^ 
F^>^/;^;l/3j^-;l.t F^>^>, N- (4-t:Fn^-> 

;i^t:F^>?>, N- (4-t: Fni^v^>\/-r;W - 
N' "n--xh'^5^>';l.t: F^>^y:^;l-:^^:=:;l/t F^i^ 
X N" (4- t Fn:^^v'^>y'f ;V) -N' -n-:t 
^i$^^>';i't: F^>^y :^;p3!}^::i;i/b: F^>^>. N- 
(2, 4-i^fc: Fn^S/^VV^-f ;]/) -N' -n-:t^ 
5^;^t: F^>^y:^>H/4?-;l.t: F^i^X N- (2, 4- 
i>b Fn^v^^>y^;W ~N' -n- F^->;H:: F^ 

i^y:^;i/3)^-;i't F^^x n- (2, 4--:^tFn^ 

;i.3pr:;l/t: F^i^X N- (2, 4 ->^b Fd^^v-^v 

F ^ >^;0^^tf hti^o 
CO 0 1 6] ^C>ft;2cti, n= l-C^^^t-^ife^iU 

TJt, N- (4 - 1 Fn^>'^>V^-r;V) -N' -n- 

^>v^'f;i/) -N' -n-FT';^7y-^;l/y^^'>>^T^ 

>, N- (4 -t Fn4^'>^>^/^;1/) -N' -11-5=- 

i^T^X N- (2, 4 ->?t FD^>'^>*/-1';^) - 
N' -n-^^^ J-{)\^:^^V>=JT^y. N- (2, 
4~v?fcFn^->^>^/-r;U) -N' -n-F5^:^y-r 
Jl-y^^l/VvT^V. N- (2, A-V\iYU^^^^> 

>, N- (2. 4 ->?b FD^^v-^VV^-f -N' - 
n-'t^d^y'tJ /-^JU^'^UyS^T^y. N- (4-b 
FD=^>'^>V^-r;L') -N' ~n~:t^^)VTS.J:^)U 
^-)l^^U>i^T^>s N- (4~bFo^>'^>y 
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-N' -n™ H^v;UT^y:^;U4^-;i/^5^l/> 

N- (4-t FD=^>^^>\/-r;i/) -N' -n-?e-:57:$^ 
'r'y)VT^Jti)V^:=i}V^^V>i^7^y. N- (2, 

a/:^;i/3f^-;i/^^W>>?T^>. N- (2, 4->;t: 
Y^u^-y^y-j-iM -N' -n- H^v;i/7^y:^;p 

:!p-;V>t^l/>>?T^>, N- (2. 4->?tHn^v 
;i/^^l/>v75>> N- (2, 4->7t: Ha:^>'^> 

>, N- {A-\iYu^i^^>V^)V) -N' -n-K 

7'>';i/^^^>'y:^;i/4^r:;i/p^^l/>>?T5>. N- (4 

-JU^^U>i^y^>. N- (2, 4-i7bHD^>'^ a? 

l/>>?r5>, N- (2, 4 HD^>'^>V/-r 

r^>, N- (2, HP^>'^>y-Y;i/) " 

N- (2, 4 -vt Kn^->^>^/-f;i/) -N' 
- n - ^ ^ v';!.:^^ v-:^ 5^ 1/ > ^ 
N- (4-t Hn:^>/^>^y^;V) -N' -n-:^ 

5^5";ut H^>^y;^?;V3j?r: ;u;<5"ix>>?y^>. n- 

H^>?y:^7;i.#-;L'^5^l/>>?T5>> N- (4-fcH 

y:^>il/4^-;py^p>>?T^>, N- (4-hHn:^>- 

2p-;i/;?^^l/>vT^>, N- (2, 4->^hHn:^>' 

;i/pt5^1/>vr^>. N- (2. 4->?t: Hu4^->^> 
V^-^JP) -N' -n- HT^'>;i/t: H^>^/:^;p3K::i;i/;< 
^l/>i^T5>, N- (2, 4->?t KD^>'^>\/-r 

N- (2, 4->?t: Hn4^->oy-f 

[0 0 17] :!^mm\z^^m'T'^mmt^mt^n^n 

s^tt'fb'&ifeCOffiffla^i, 5-5 0 0 0 0^V< 

\ti 0 — 3 0 0 osa^Tab^o 
[0 0 18) 2|s:^0>gsrfflv^^ti^®«tffe;^t^^bgs^feco 



^m^7-l 0 8 7 6 1 

6 

mitf^^<D:fsiEf)^i&^f)^. ^%m\^z.n\zmi^-^ti^% 

[0 0 19] (1) hOT'J-JV^^>mit'^^ 

» > 3, 3-t'x (p-v?p<^;i/T^/:7a::-;i/) y 

^UH. 3- (p->?^?;UT5y ^'ainjl^) -3- 
(1, 2->>:A^JV'i>]^-JU-3-^M v^^'JH, 
3- (p->^P<^JI/T5/:7j^n;V) -3- (2-;<^ 

^p-r^H-jiz-s-^r^w :7^uh\ 3- ip-z^)^^ 

)lT^jyx.-M -3- (2 -:7xr:jl"f >H-;u- 
Z-^M :7^UH, 3. 3-lfX (1. 2->?;<^;V 

3, 3 -fx (1, 2-^J^^)V^>V—)V-Z- 
^)V> -6->?^5^;UT5/>'^'J 3, 3-lfX 

T^y:7^iJF:. 3. 3-t:x (2-:7:I::n;W>H— 
J^-3--f;^) - 5 -f/^^JPT^y 3-p 
~-J:^^)V7^/y3L-)V-z- (1 -^^;Vh!D-;i. 
-2— r;i.) -6-v^^5^;i/7^/>^^U 
[0 0 2 0] (2) >^yxn;v;^3'>^>fe:'&ig^ 
4, 4' -tfX (>^^5^;i/T5/ ^^xr:;!/) ^>XtH 

-^^v^ N-2, 4. 5- hU^7nn:7x— ;i/n-f 3:t 
— ^^>^> 

[0 0 2 1] (3) ^^>^>mt^^ 

aay-^j y^^^A. 3-vx^;i.7^y-7-v^ 

^^)vr^jy)i:ty>. 3->^x.^)i7^/-7 -y 
3Lr:)]/y)l:ty>. 3 - z^x^f-ji^T i / ~ 7 auy 
)V^y>. 3->^x^Jl'T5/-6-^nD-7->c^ 
)Vy)V^y>. 3-i>aL^)V7^J -7 - (3, 4-i^ 
^unTxU7) :7;i/:t^>, 3 ->?x5^;i/T5 y - 7 
- (2-^DDrxuy) :7;v:t^>, 
[0 0 2 2] 3 -s^x^^i/T^y-e -y^;i/-7-T 
xuy>^jV:^^>, 3- (N-x^;w) hU;i/T^y- 
6-^^;u- 7-Txuyy;i'^^>. 3-if^Ui^y 
-6-p<5";p-7-Txu/:7;p:t^>, 3- (N-x 
hV)V7^y-6-}<9-)V-7 -yjL^^)]^y)V 
:ty>. 3 ->?x^;i/r5y- 7 - (4-xhaTxU 
y) :7;i/^^>, 3 ->^:/^;PT^y- 6-^^;i/- 7 
-Txuy:7;i.:^^>, 3- (N-^^JV) yDfcf;uy 
5y-6-^^;i/- 7-yxuy:7;i/:;^-^>, 3- (n 
-x^;|/) -rVT^;UT5y-6-^^;U-7-TxU 
y:7;V:e-^>. 3- (N-;<5^;U) y^U^^yjUT^ 
y-6-^^;U-7-7XUy'7;i':t^>> 3- (N- 
X^'JI/) T^h^b HD>^U>»UT5 y-6-;^^;^-7- 
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[0 0 2 3] (4) ^Ti^^J^it-^m 

[0 0 2 4] (5) XtTD^Yb'&ife 

■^>'htr^>> 3, 3' -'x^DDXlf n-Cz-i^:? htf^ 
3 -^>v;^xtrD>^:?-:7 htfp^^. 3->c^;i':^- 

If tf D ^ > v/ If ^ >^o 

[0 0 2 5] mmmnm^f^\^^i.m^(Dmnmmmt^ 
[0 0 2 6] :k\z^^m<D'sjm^mmmmum(Dm^m 

[0 0 2 7] :^mm<D'^m^mmtmM'm<Dmm:^^<D 

\zm^m> \mm v x-^m^mmmmm ^mm- 

[0 0 2 8] mnm^y3i^^L'm^<Dmnmm^h. 

it^:^mtvxu. ^^(Dit^m^mm.xmm\zmMh 

i.<\'^^WLm\z^mvx^^^m'^'r^:^m. 

^^m'^^t>^xf)^ibmm\zmm^v<\t^mm\z^m 

mm\zmM%v<\^^Wim\z^m'r^:^m^7f)m\tf 

[0 0 2 9] ^rz. -^m^mm$mm<D^m^m±^^ 
^c^sKiTA-f y^-^-oimmmmmmm^^zmm-r^ 

XX5";V/>C3^^7U;UK3 7C^S'^<*:, X5=-l/>/^;^ 

Kb*x;K ;}?U*^l-^>. jJ^UT^ U;l'Kxx^;K X 
^ iS^vX>^S'&#:> T^uu-hujvy-f^ 
>?x>^^m^#:> Ti7U;WK;=<^;i./>^^>?x>*S'& 
x^lx>/g^Kb'x;V^S^^^<Z)^5"^y^x;^<i: 

[0 0 3 0] ^tc. "ojM^mmimmco^^mmisczsm 
^mm^mmr^fci^a^Wiimmhhx. m-^m^^m^ 
^m^mmm»m^\z^^-^ii:^:ihf)tx^^. eox: 
-2 0 ox:(Dm^^^'t^h<D^m^v<. mzsox: 

$mm\zm^>^nxi^>^mmm^^m'r^:ihhx^ 
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8 

mPLit-^s N-t Hn:^>-j?^^;i/X5^TU>^T5 

-/^7X^. 2 --^>>^;i':t^i^:^:7^U'>^<D:^:7i — 
)\,mmi^. p-^>>?>ii/tf:7ac— ;k 4-TU;i/:t4^S/ 

ti>^:cx;i.^C0lf>^3:x;i.^^#:, 1, 2 - H X (3- 
:^^)Vyx,/^i^) X.^>. 2, 2' -fx (4-;?th 
^^v'^'oiy^^v') tfX (4-;<h^ 

v'y'xx;!/) X— 5^;v^co4^ux"7^;W[:^i^> mMi^ 

10 ^ji^yi^M xx^Jl/^cD^K^:^cEi>'jx»:7^>?xx 

[0 0 3 1 ] ;*:%0ja)pJ3^1^^l^fB^tJJ|BFtCfflVi^n^ 

^mwti.x\t. ^m^m^. m^. ^^f^my>f 
^m^m^^^-hm. ^^m. ^mm. ;^/^x 
^^^>\^^ri^^m^'^t}'i±rzm'^z^-h^Emiz 
ft-cx&iMizm^^^^hfi^x^. mm. ^mmm>\t.:^ 

20 [0 0 3 2] i^^m(o-nwmmmMm<ommmt. 
'^immmmm^D^x^'DX^^'^^. i^^^tciiscT, 
-^'^^mm^Mm^l^z^mm^Wi^^z.t,^^. pj^g^f* 
mmmmt,-^^^<r>mz^f^m^m\^^^t.^x^ 

;ic^J^^> ^^^:fe<fc<y^/^fcli^r«^S{t2^>5:l^ 
bf5 3g^±CD^«»C0;i^^6«^^nTViTt>cfcVio M 

15 pJ jg^tt^lS^tBgbg 1 1 6 nr V i ^ Mi5 J: y:/ ^ f:: 

\±Knm<Dm\z. mm^. ^^m\zmm.mm^ 

30 m.n^nx^^^^mtLK^m<^m\ztt-)vp5±. mnmit 
^m^t,vxn^:/^ci—hm^mn^^h%x^^. 
CO 0 3 3} pj5s^i4^i^iH^^Et. ^%^m.^^mmn 
\.x%^n^^^<D^mM^m^\^. ^^ft:±tcm*. 
^w\\^xm.mt^^m. ^^^WL^t:mm\znm\.xm 
^n^^^o^mm^m-^i^. '^m^±.\zm^. ^m\.x 
^mrr^:^muE\z^y)m:^^^f)^x^^^ ^.(Dm'^. 

[0 0 3 4] ^tz. -^m^m^ummms/^tcuum 
40 mms/^rz\x^mm\z\t. y'Yv^±, ti:t 
ux mmti:t^j>. mmfjji^i-^i^. mm^^^i^^ 
A. mvc^^y. mitm^. mi\:^^m. imityjv^ 
x»>A, ^m-^}V'^')>mmm<Dmm. ^(omz. x 

K^M*. n=7y^>. mvcn'yy-o. tj^ux^^u 
>, ®^3j^ux5^i/>, x5^ru>i^y5H. :^x5'" 
^:y^7x^coy ^y^x^^. >?:*-^^;vx;p^3 

mPtfs. E ^^^^ ^^^^^x^^. 

5£? [0 0 3 5] 
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(6) 
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^^^m=f-^^mt^m. ip-^. 2, 2-t:x (4-tF 

[0 0 3 6] i$i%m<Dmmm-^^(Dm^M^msm^ 
mm\xmmmx\tfs.^^ti^. ^xr<Dm\z^?L^n^. m 10 

f)^ ^mf'^^mt^!^-\<Dmi^^mf)m z. 0 ^^-r^o 
i^<D^mtfs,^. :^mmummzj:r)^ m^^^mt^ 

[0 0 3 7] ^^\znV<ii^-<^fS^^U. if^m\Z^^ 

m=f'^^^^^m\t. ^<Dm^<o^\zi^'^t^mwim^w 

mi^:^^^<. mmhrz^m'v\tm^\zm^m^f^tDfSi^^ 
t%^^n^o ^Tc. mmmm^m(Dmzmmmm^» 

^s^t^^rji, ^nmmi^^i^h^^miz^^m'i^^^ 
^^^(^^'FitMi^^iz^^m^xm^f'^^^. ^^mmh 

D^^m-r^t. j^m^^\zm>^^m\z^^nT^mi^ so 
it^m^Pkm^T\tuMzmi^'^t^n.<f^^xm^m 
L, m^r^. z.(D^. ^^m\z^^mT^mmt^m 
\^^^mz. i\^mm^mti^nr:>m^m^^^i.x\.^^ 
tz.^. ^^mi^Mi^'^\z^y)m'^fi^\z^^^\^xh'^ 
^m\znn^ff^h. m^mt^m. lu-^^ 

[0 0 3 8] ^Al(^^0\Z. *^HJiw<fc^nJiJatt^l|A|a 

^m^f^t.^^m\z^^n=F^'^mt^mtL 

tm\zm^m^mMfs.i^Mtimz.fi\t^<. mx\^ 
it- H> v-^'-^m\z^^tm\z^ri^mx 

(r>nMmm^m^^^z.h\z^r^n^^. 
[0 0 3 9] ^x^\z. :^nm<Dn=t^mmt^mo:>-'m 



^m^7-l 0 8 7 6 1 

10 

N— (p — fc Fn^i^^>y'i';i/) — N' — n— 

4-t Fn:^^'>^.SSggt H^i^HS 0. 4g. FUX 
5";l/T5>2 1. Og^v;<5";>7-trh7'^ F3 0 0m 

6 0. Og^liTUrco jiTJ^T^, ^M-rmWffi^ 
Lfc^D"^. 1 N— HC iTK^fScS 0 0ml ^in 

Hig^-r^^gW^colifi^^pa 6. 6 g;^i<^?»n;^Co gfi 
16 2. 5t: 
[0 0 4 1] ^m^2 
N-p-t Fn:^S^^>\/^;i.-N' -n -^^57^5^5^;^ 

-t: FD:^>'^>XTa F2 2. Og, N-pC^D-;v 
Xt^-TUJPT^ F2 5. 0 g. Wimm\.bm\mS'7-V 

Fn:7^>3 5 0ml <£tti?.^, 7 0t;-r5?^^in 

mmiyfc. ^v'^unj-)v^y}n^^^n^K n-p 
- 1 Fn^->^>y-f;W-N' -n-^^^^y'tsj^ )V 
^5^l/>>^T5><DefeijEg|&3 3. 1 g^£#;rc. m^. 
15 7.6t:o 
[0 0 4 2] 

{mmm\ ^xrmmm\z^^x^nm^^\zm\.<mm 
[0 0 4 3] mmmr 

ym^i^wxi^^ 3 -i^- n - ':f^)VT^/ 

pmmm^^mm^m:i. ^^^cv^tn- (4-t: 

F^>?>1 0 OlfS^2. 5%5}^U tfn^Pr;^ — 
li^4 0 ogp i:^tc4^-;P5;u-C2 4^r^l&^u^m?^ 
^#/^o ±ta2aco^tfe?^^^^bfcm> io%4^utf 
-;i.T;Pn-;p*S*S^2 0 oai5. *4 0oaB^^ijp. cfc 

[0 044] ( B ) ^mmmm^n(D^i^ 

;$^l^-h (PET) v—htC. SJ^^^»m4g/m2 

.h^^^iitc^^^u. m.mm.. ys-n-tiv>^-xmm 
vx-^w&mmm^m^mz.. 
[0 0 4 5] mmm2 

ITffiV^T^N- (4-t:FD4^>^^>y-<;i/) - 
- (4-t:Fo^>'^>^/-rjl/-N' -n-:t^:$^x:^ 

xw^^mm^i^Pt^mfz.. 
[0 0 4 6] mmm^ 
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(7) 

11 

- (2, 4->?t HD=^^i^'^>V^-f ;W -N' -n-:t 

[0 0 4 7] mmm4 

mmmi-r^m^^TzN- (4-bHn^>'^>y-r;i') - 

[0 0 4 8] mmm^ 

mmmrxm^^fcn- (4-hHD4^ix/^>^/<;i.) - 

- (4 - t Fa^'>^>^/-f JI/) -N' -r\-:t^^v^ 

[0 0 4 9] mmm^ 

^M^ajiT^v^rcN- (4-t Hd:^v^>>/^;1.) - 
N' -n-'rh'yy'ti )V}:L\^'7i^y(Dti^t^y)\Z. N 20 

- {A-\iY^U^-^^>V^ )V) -N' -n-^^^v" 

mmmi t.mmzvx'^WiSLmm^mtm^%Tz. 
[0 0 5 0] ^mmi 

't^=f'm^:^'Tr'))vr^yt.<Dm.^mm\^timt. mm 
mihmm\zvfz. 
[0 0 5 1] )mm2 

mmmixm^^^ti'^- (4-t:Ho^>'^>y^;i') - 30 

N' -n-^Vy^ti J'1}V}:LV'yVy(Df)^-t>r)\Z. 
2, 2 -fx (4-b:HD:^>^:7x— ;v) ^vin>^^ 

fflufc^n. mmmx hmm.\zi.ti. 

[0 0 5 2] iti!^^3 
N' -n-'rh^v^tiJ^)V\zV^i»<Df)^t:>^\Z. 4 

[0 0 5 3] Jt^4 



!I^IS^7- 1 0 8 7 6 1 

[0 0 5 4] 1 (M^9M=m^^^m 
mmm i - e i - 4 T#fci^i^i2i^«<Bf 

DK-fe^Sgj^^^y HKJT-2 5 6-8MGF 1^ 
^ y r ^ '> ^ U B3^KI^« T H - P M D 

^^v^T^ijD/x;ux 1. 1 5Ul^>-e^iraaffi2 6 3}^;uh 

'^^XRD 9 1 ^^m^^Xm^X^tZo j^m^^l (C^L 
[0 0 5 5] 

]^-fe^^g)^^>y FK J T- 2 5 6- 8MGF 1# 

# ±Mn%mmm yr^i^^o w^umm t h - p m d 

h<o^f¥xm^v. umssx:. mnmms o%<D^m 
^y\zi 4mrm^i.rzW:. u^i^mm^zLx. 
mc^mm^m^i^. rmm:i\z^r}mmm^m^nYnv 

Tc^ ^M^mi^Z^LTc. 

[0 0 5 6] 

[«!] 
A= (CXB) X 1 0 0 

A : mmm^^ (%) 
B : ummommmm 
c : umw:(Dmmmm 

[0 0 5 7] ltK3 (H»C0?8*tt) 

1 - 6 ^3 1 - 4 T^;fc^l^fai^*^3fsF 

^, ]^-fe^MW^^^y HKJT-2 5 6-8MGF 1ft 

^^jtm^^i^uft r 57 v-^ u ^i^ummrn - p md 
<£^ViT33ijnA;i.x 1. i ^ u#-CJ5JnSffi2 6 3}^;uh 
c^^fr-t^^u %iE>nrc%^mmmzm:^^>:f^m 
v^Ti 2 ot:Ti«>^ljnl^L;t^> li^i ^iIpII^J'Ut 

[0 0 5 8] 

[^1] 



—473— 



(8) 



f^mW-T-l 0 8 7 6 1 



13 



14 











=1 V 


mmmi 


1. 40 


98% 


0. 15 


O 




1. 40 


99% 


0. 10 


O 




1. 38 


98% 


0. 15 


O 




1. 35 


96% 


0- 10 


O 




1. 40 


98% 


0. 12 


o 




1. 38 


95% 


0. 10 


o 




0. 47 


53% 


0, 23 


A 




1. 37 


96% 


1. 28 


X 




1. 33 


68% 


1. 18 


X 




1. 33 


78% 


0. 68 


A 



CO 0 5 9] ^14^. o\'m^U(Dmmtim^m(Dmm 

•To 
[0 0 6 0} 



20 



^^■0k^-r\z^^x^mmm\z^^umm^^n'^mn. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

REST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the originai 
documents submitted by the applicant. * 

/. . • . ..- : 

Defects in the images include biit are not limited to the items checked: 



□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SroES 
P^FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHroiT(S) SUBMrrfED ARE POOR QUALITY 

□ OTHER: ; . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



